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PURPOSE: To enhance the coefficient of utilization of a target material by consti- 
tuting the opposite sides of the adjacent route parts of a yoke of the same 
poles and forming the magnetic fields into a tunnel-shape along the yoke on 
the surface of the target. 

CONSTITUTION: A discoid target material 33 is supported on a supporting device 
21 thereof and high frequency electric power is impressed between a supporting 
body 6 of a base plate and the supporting device 21 of the target. In the yokes 
24, the outside rising wall part in a circular arclike route part 27 of the outer 
circumferential side is made an S-pole and the inside rising wall part is made 
an N-pole. The outside rising wall part in the circular arclike route 30 of the 
inner circumferential side is made the N-pole and the inside rising wall part 
is made the S-pole. The lines of magnetic force are generated as shown by 
37-40 and the tunnels 41 of the magnetic fields are formed in the nearly concen- 
tric circular shapes on the target 33. The generated plasma is converged in 
the insides of the tunnels 41 of the magnetic fields and becomes high-density 
plasma. While the ions charged to positive are allowed to collide against the 
target material 33, these perform drift movement in the tunnels 41 of the mag- 
netic fields and magnetron sputtering is performed. 




A: gaseous atmosphere, B: cooling water, 7: base plate. 
20: magnetron sputtering device, 22: casing, 23: electromagnet! 
27: a first route part, 28: a second route part, 32: coil] 
43: etched aprt by sputtering 
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PURPOSE: To form a thin film which is excellent in film quality and has a 
multilayer structure by arranging a plurality of targets so that plasma can 
be formed in the common space part and providing the electromagnets which 
are free in on-off changeover to the respective couples of targets. 

CONSTITUTION: A plurality of couples of targets Ta, Tb are successively 
sputtered at every one couple and the sputtered particles of the respective 
couples of targets Ta, Tb are successively laminated on the surface of a base 
plate 8 arranged to the side part of the space part 3. The electromagnets 4a, 
4b are individually free in on-off changeover which are utilized for formation 
of the magnetic fields provided in accordance with the respective targets Ta, 
Tb. The magnetic fields formed in the space part 3 between the targets can 
be avoided from being disturbed by the other electromagnets. Further when 
a couple of targets are sputtered, the sputtering faces of the other targets are 
interrupted from the plasma space by the shutters 6a, 6b. Thereby the targets 
which have not being sputtered are avoided from being unsuitably eroded by 
sputtering. 
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PURPOSE: To make stray capacity small and to prevent both the reduction 
of negative potential of a target and loss of high-frequency electric power by 
opposing the side face of the part impressed with the h igh-frequency electri c 
power to a network earthing shield while keeping a gap. 

CONSTITUTION: A network earthing shield 9 is opposed to the side faces of 
both a cathode 3 being a part 24 impressed with high-frequency electric power 
and a target 8 so as to surround them while keeping a gap in the bottom part 
of a vacuum tank 1. The volume of the part 24 impressed with high-frequency 
electric power is reduced in comparison with the conventional method and 
therefore stray capacity is made small. Accordingly the target 8 can be sufficient- 
ly regulated to negative potential in order to sputter this target and loss of 
high-frequency electric power resulting from the stray capacity can be reduced. 
Therefor damage is not imparted to a thin film and refining of a semiconductor 
element, etc., is performed. 
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(54) METHOD AND DEVICE FOR SPUTTERING 



(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a sputtering 
device free from arcing at a screening electrode. 

SOLUTION: A screening electrode 4, set at an earth 
potential, is arranged around a target electrode 11 and 
a sputtering target 12 disposed on the target electrode 
11. When the screening electrode 4 is provided with a 
potential controller 5 and voltages of electropositive 
potential and electronegative potential are 
intermittently superimposed on the earth potential, a 
plasma 8 can be introduced into the position between the 
sputtering target 12 and the screening electrode 4. As a 
result, the electric charge of the insulating material 
accumulated on the surface of the screening electrode 4 
can be removed. It is preferable to intermittently apply 
a high frequency voltage on the screening electrode 4 
because the plasma 8 can be stably maintained. 
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